ABSTRACT Holocene landforms and sediments of the coastal lowlands around Satun and Songkhla Lake regions in southem Thailand are studied in relation to mangrove habitat. On the other hand, most mangrove forest has already disappeared in the coastal lowland along Lake Songkhla. The thickness of the Holocene sediments is less than 5 meters in most places, and consists of a peat layer and overlying muddy sediments. Based on the radiocarbon ages of the peat layers collected from the southern part ofthe coastal lowland, mangrove forest started to develop around 6700 yr BP and expanded rapidly in the region. This is because the surface of the Pleistocene sediments is very flat and shallow. Seawater invaded and expanded in the region very quickly and formed a wide tidal plain along the coast of lagoon. This condition causes rapid expansion of mangrove forest along the Songkhla Lake.
mangrove forests can be seen only in a few limited areas. This study aims to examine the Late Quaternary landforms and sediments of the estuarine lowlands in southern Thailand in relation to mangrove habitat during the late Holocene.
The study areas are the Satun lowland where mangrove vegetation is well-developed and the coastal lowland around Songkhla Lake where most mangrove vegetation has already disappeared. mid 1997 and early 1998. Samples were collected for radiocarbon datingswhich were undertaken by Kumiko Kawase using AMS in Nagoya University.
REGIONAL SETTING
The Malay Peninsula has a maximum width of 300 km, and consists of a central mountain range N n 1';,:Jj'JT,,n f itlT,:i'l';l, ffi rida' r'at The Satun lowland is located in the western part of the Malay Peninsula, and is surrounded by Fig. 3 The lowland. about 25 km from north to south and 10-15 km from east to west, has a height of about 20 m in the north, 5-8 m in the central part and lower than 2-3 m in the southern part, respectively. The most southern part of the lowland is lower than high tide level, and is covered with mangrove vegetation. As a detailed elevation map is not available, we estimated the ground height from the tide level. The tidal range of this area, which was observed in December 1996 and in September 1997, was approximately 2 to 2'5 meters.
On the other hand, a broad coastal plain has developed on the eastern coast of southern Thailand.
Distinct rows of beach ridges and large lagoons can be seen in the region from Nakhon Si Thammarat in the north to Songkhla in the south. Songkhla Lake is a lagoonal lake with a length about 90 km and a maximum width about 25 km. The lake consists of three major sub-lakes named theThale Noi (Lake Noi), the Thale Luang (Lake Luang) and the Thale Sap Songkhla (Lake Sap Songkhla The boundary between the two regions runs across the Satun urban area, and the difference in elevation between them is small. Therefore, it is very difficult to distinguish the two regions in the field' The difference, howevet, is distinctly shown in the satellite images. The northern landforms are shown in bluish grey color, and the southern ones are in reddish color. (Fig. 3) In the northern part of the lowland, the surface sediments consist of gray white and occasional reddish mottled silty sand or sandy silt. These sediments are relatively hard and compact, and are also seen in outcrops near the airport, which is located 2 km north of Satun Urban area. Landforms of the coastal lowland along Songkhla Lake are different from those of the Satun lowland. Length and width of the coastal barrier along the lake are 100 km and 7-8 km, respectively' Several isolated hills are located on the coast of the lake. Ko Yai peninsula was also an isolated hill, which is now connected with a sand bar. Broad muddy islands developed in the region betwoen the Thale Luang and the Thale Sap Songkhla. Broad mangrove forest hadexisted along the coast around Thale Noi by 20-30 years ago. A distinct former sand bar with 10 km length can also be seen in the nothwestern coast of Thale Noi, which can be seen in the satellite image. (Fig. 1) Most western coast of Songkhla Lake consists of Pleistocene terraces, which are classified into 4 terraces (T1-T4) by Hirai (1995) . Hirai (1995) Atsite970922 -1 which is located 2.5 km north from the coast, peat or a muddy peat layer covers from the surface to 1.5 m depth, and the age of the peat layer at the lowest horizon is720+ 120 yr BP.
The age of the lowest part of the upper peat layer reported by Miyagi et al. (1998) is also 610+50 yr BP. This age is similar to the age from site 970922-1.
Concentration of woody fragments can be seen at the depths of 5.06-5.78 m and 6.18-6.94 m of the site at 97O922-1,3 km from the coastline. Sediments over the woody fragments and their matriy are sand or sandy mud. Ages of the wood fragments are 950*130 yr BP at the top horizon and 1270+200 yr BP at the bottom horizon, respectively. These ages and sediments suggest that the woody fragments are not the basal peat but a concentration of drifted wood fragments along sand spit or bar which extended from the west. Miyagi et al. (1998) also report that the age of the peat layer at a depth of 5.5 m at the site of Loc.7 about 3 km from the coast is 3210+50 yr BP. A peat layer in the muddy sediments at the site of 961L30-4 can be seen at a depth of 3.10-3.30 m, and its is 6640t90 yr BP. This impliesthat this peat layer was formed at the time of high stand of Holocene transgression. The age of the peaty material in the upper part of the muddy sediments at the site of 9612}l-l near Ban Kaian Batu is 5710 + 100 yr BP (NIJTA-5159). This also shows the age of the high stand of the Holocene transgression, and shows that mnngrove vegetation developed over the Pleistocene surface as a consequence of the transgression, On the other fand, olocene sediments along Lake Songkhla are very thin, and the thickness of them in most places is 0-5 m. There are also some peat layers and organic materials in the Holocene sediments in the region. Along the southern coast ofThale Sap Songkhla, a relatively thick peat layer develops at the site of On the other hand, most mangrove forest has already disappeared in the coastal lowland along Lake Songkhla. The thickness of the Holocene sediments is less than 5 meters in most places, and consists of a peat layer and overlying muddy sediments. Based on the radiocarbon ages of the peat layers collected from the southern part of the coastal lowland, mangrove forest started to develop around 6700 yr BP and expanded rapidly in the region. This is because the surface of the Pleistocene sediments is very flat and shallow. Seawater invaded and expanded in the region very quickly and formed a wide tidal plain along the coast of lagoon.
In the southern part of the region, mangrove forest continued only 1000-2000 years after the expansion of the marine area, expansion of the mangrove forest was delayed in the northern coastal lowland along the Thale Noi, however, delayed compared to the southern region.
CONCLUSION
The research findings are as follows. Development Sinsakul (1992) . As the boundary between the Pleistocene surface and the present tidal plain is very close in the Satun lowland, mangrove vegetation will not expand further north to the southern end of the Pleistocene surface.
Although, most mangrove forest has already vanished along the coast of Lake Songkhla, there is potential for the development of mangrove forest. And the coastal zone of the region might be affected by future sea-level rise, because there are broad areas where the elevation is lower than 1 m.
We have not yot got the information about the change of clastic sediment supply. Difference of tidal range also should be considered. We think that further investigations including these issues, should be done in future.
